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What is already known about 
this topic?
•	 Prior studies have 

demonstrated that concept 
maps help students organize 
and connect complex clinical 
concepts.

What this study adds to the 
topic?
•	 This study provides evidence on 

the broader impact of concept 
mapping on students’ clinical 
competence, problem-solving, 
and self-efficacy.

•	 It explores the interaction 
between learning styles (e.g., 
visual, auditory, reading/
writing, and kinesthetic) 
and concept mapping 
effectiveness, a dimension that 
is under-researched in nursing 
education.

•	 It targets a diverse or 
underrepresented student 
population, such as Gulf 
countries nursing students, 
contributing regional data 
that is often lacking in global 
literature.

Abstract
AIM: This study aimed to assess nursing students’ perceptions of concept mapping, explore their learning 
preferences, and examine its relationship with learning styles.
METHODS: A cross-sectional study was conducted. A total of 174 female nursing students were recruited 
using a convenience sampling method. Data collection tools included the Scale for the Effectiveness 
of Concept Maps in Nursing Education, a 30-item Likert-Scale Questionnaire assessing perceptions of 
concept mapping effectiveness; the visual, auditory, reading/writing, and kinesthetic questionnaire, 
measuring learning style preferences; and a single Likert-scale question assessing the perceived difficulty 
of creating concept maps.
RESULTS: The average participant age was 21 years, with a grade point average of 4.25. Students reported 
high mean scores on the Scale for the Effectiveness of Concept Maps in Nursing Education (M = 85.09), 
indicating strong endorsement of concept mapping for integrating care plans and processing information. 
Significant positive correlations were found between concept map effectiveness and care planning, 
information processing, and perceived difficulty. Visual, auditory, reading/writing, and kinesthetic results 
showed high preferences across all learning styles, with a significant correlation (p = .002) between concept 
mapping and the visual learning style.
CONCLUSION: Concept mapping is an effective strategy for enhancing nursing education, especially for 
visual learners.
Keywords: Education, learning, nursing, students, perception

Introduction

Nursing concept mapping is a dynamic and visual method that helps organize and connect key 
pieces of patient data, clinical findings, and nursing interventions in a way that makes complex 
clinical situations easier to understand and manage (Innis et al., 2023).

Nursing concept maps are used as a way to incorporate theory and practice, case manage-
ment, educational journals, and nursing students’ study techniques. The use of the concept map 
approach in nursing has been described to enhance the feeling of success, self-confidence, and 
the skills to build critical thinking capacity (EdrawMind, 2024).

Concept maps are an effective cognitive strategy for strengthening nursing students’ critical 
thinking by encouraging deeper processing of information and helping them understand the 
complex aspects of delivering nursing care (Faraji et al., 2025). As an interactive and visual learn-
ing tool, concept mapping can be applied across different educational settings (Dehghanzadeh, 
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2021). By organizing concepts and creating meaningful links 
between ideas, concept maps can enhance engagement with 
course content and support the integration of theory into prac-
tice (Nuuyoma & Fillipus, 2020).

Studies have affirmed that stimulating nursing students’ abili-
ties through a variety of innovative learning approaches to 
encourage them to think creatively is one attempt in the time 
of revolution. Applying concept mapping in teaching nursing 
courses is an important and innovative strategy (Abd El-Hay 
et  al., 2018; Amr et  al., 2023). Moreover, concept maps are 
found to help students learn information about basic concepts 
used in care, to combine new information with old knowledge by 
reaching the whole through establishing connections between 
the parts, and to ensure permanence of knowledge (Tarım et al., 
2022). Additionally, it is believed that concept mapping allows 
students to rely less on memorization and leads them to more 
active, meaningful learning.

Using concept mapping as a teaching strategy in nursing can 
enhance students’ critical thinking, sense of achievement, 
self-confidence, and ability to independently construct con-
cept maps. In addition, concept mapping helps students iden-
tify gaps in their understanding, clarify unfamiliar concepts, 
and build a more coherent grasp of the subject matter, which 
can positively influence learning. Studies suggested that con-
cept maps be used in clinical education (Binoy & Raddi, 2022; 
Dehghanzadeh, 2021).

Learning styles have been widely discussed in both psychology 
and education, leading to multiple theories and instruments 
developed to describe and measure learners’ preferences; previ-
ous reviews have reported numerous tools used for this purpose 
(Cassidy, 2004). One commonly used framework is Fleming’s 
VARK model (visual, aural, read/write, and kinesthetic), which 
describes learners’ preferred ways of engaging with informa-
tion (Fleming, 2023). In this model, visual learners tend to prefer 
diagrams and graphical representations; aural learners prefer 
listening and discussion; read/write learners prefer text-based 
materials; and kinesthetic learners prefer hands-on learning 
through practice, demonstrations, and real or simulated experi-
ences. Learners may show a single dominant preference (uni-
modal) or a combination of preferences (multimodal) (Fleming, 
2023; Madhu & Bhattachryya, 2023). Because concept map-
ping is a visually organized, learner-generated strategy that 
requires integrating and representing relationships among con-
cepts, VARK preferences may shape how students perceive and 
engage with concept mapping.

Research on the learning styles of healthcare students is sug-
gestive of the importance of highlighting this unique experi-
ence of these students, taking into consideration their complex 
learning needs (Mozaffari et  al., 2020; Shakeri et  al., 2022). 
Furthermore, despite the mounting evidence of the effective-
ness of concept maps in nursing education, the use of con-
cept maps and the students’ level of acceptance and aptitude 
have not been investigated among nursing students. Lastly, 
the effect of students’ learning styles on their ability to create 
concept maps and whether any of the VARK modalities have a 
relationship with the student’s acceptance and opinions have 

not been investigated. It was suggested that the concept map 
method be used as a beneficial technique in the area of nursing 
students’ clinical education.

Concept mapping is widely used in nursing education as a cog-
nitive strategy to support deeper processing and clinical reason-
ing. However, evidence remains limited on whether students’ 
perceptions of concept mapping differ across VARK learning-
style preferences. Therefore, this study examined the relation-
ship between undergraduate nursing students’ perceptions of 
the nursing concept map and their VARK learning styles.

The study aims to (1) assess the students’ perception of nursing 
concept mapping, (2) explore the different learning styles of the 
nursing students, and (3) investigate the relationship between 
the students’ opinions of the effectiveness of the concept map 
and their learning styles.

Research Questions
1.	 What are the nursing students’ perceptions of nursing con-

cept mapping?
2.	 What are the different learning styles based on the results 

of the student’s scores?
3.	 What is the relationship between the students’ learning 

styles and their opinions of the effectiveness of the con-
cept map?

Methods

Study Design
A cross-sectional descriptive-correlational study.

Sample
The study was conducted at a local applied medical sciences 
college.

The study included female undergraduate nursing students 
from the Nursing Department. A convenience sampling method 
was used to select participants based on their availability during 
the academic semester. This approach was chosen due to time 
limitations and the ease of reaching students attending sched-
uled classes. Students were eligible to participate if they were 
enrolled in nursing courses, had completed basic medical–surgi-
cal nursing, and were currently studying subjects that involved 
concept mapping. First-year students and those who had not 
completed the required courses were excluded. Participation 
was voluntary, and all students were informed about the study 
and asked to give their consent.

As shown in equation 1 below, the Cochran formula was used 
to determine the sample size, with a CI of 95.0%, an estimated 
proportion of 0.5, a population size of 315, and a sample size of 
174 (Calculator.net, 2023).

Data Collection Tools
The demographic survey included the age of students, marital 
status, grade point average (GPA), and academic level.

Scale for the Effectiveness of Concept Maps in Nursing 
Education (SECMNE) Questionnaire: It included a 30-item, 
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three subscale, Likert-type questionnaire with a four-point scor-
ing system (1 = Never, 2 = Sometimes, 3 = Often, 4 = Always) to 
assess students’ opinions on the effectiveness of using concept 
mapping as a learning strategy. The subscales are integration of 
a care plan (11 items), integration of information (16 items), and 
student perception (3 items) (Tarım et al., 2022). Items 4, 18, 
and 21 are reverse scored, yielding a total score range between 
30 and 120. The scores indicate students’ perception of the 
effectiveness of concept maps in nursing education is set at 
60.0% (73) and below; thus, scores above 73 indicate the effec-
tive use of concept mapping in nursing education.

Visual, auditory, reading/writing, and kinesthetic questionnaire: 
VARK has 16 questions with one or more answers to determine 
the learning style preferences used to assess the learning pref-
erences. For example, the questionnaire asks, “I prefer a teacher 
or presenter that uses?” and the respondent would choose 
between four statements that describe their preferred method 
of learning the information. According to the description of the 
tool, choosing more than one answer is acceptable. Selecting 
more than one answer to each question will yield a result of 
more than one modality of learning, as each answer represents 
a learning style. The measure has good acceptability for ease 
of use. It is a self-reported measure for people greater than 12 
years old (Fleming, 2012; Fleming, 2023). The students filled out 
the questionnaire online. The researchers obtained approval to 
use the questionnaire from the authors via their website.

The scoring of the responses was calculated according to the 
guidelines provided on the VARK website. Accordingly, learning 
styles were categorized as unimodal (V, A, R, or K), bimodal (VA, 
VR, VK, AR, AK, and RK), trimodal (VAR, VAK, VRK, and ARK), or 
quadmodal (VARK) of learning style.

A single Likert-scale question was used to assess the students’ 
perceived level of difficulty they faced while creating the con-
cept maps. The question has the following ratings (1 = very easy, 
2 = easy, 3 = neutral, 4 = hard, and 5 = very hard).

Data Collection Procedure
To minimize the risk of bias, the investigators were not involved 
in data collection, and a trained volunteer recruited students 
and ensured that the aim of the study was amply explained. 
After the study was explained to the students and interested 
students agreed to participate, students completed an elec-
tronic survey (November 2023 to March 2024). Completing the 
survey took around 20 minutes and addressed the demographic 
questions first. The students were then prompted to follow a 
link to the VARK website to take the learning styles question-
naire. They were instructed to document their results, after 
which they were asked to go back to the main survey and insert 
their learning style from the VARK into the survey. Lastly, stu-
dents completed the SECMNE.

Ethical Considerations
The research study has been approved by the Ethics Committee 
of (College of Applied Medical Sciences in Yanbu Governorate), 
approval number (AMSY/01/2023) Date: June 13, 2023. The 
research involved collecting data on perception and attitude 
from human subjects, which carried no physical or emotional 

risk. Written informed consent was obtained from all partici-
pants after the study was fully explained. Participation was vol-
untary, and withdrawal from the study was possible without any 
effect on grades.

Statistical Analysis
Statistical analyses were performed using IBM SPSS Statistics 
for Windows, Version 30.0 (IBM Corp., Armonk, NY, USA) 
Both descriptive and inferential statistics were employed. 
Quantitative variables such as age, GPA, and SECMNE scores 
were treated as continuous variables and summarized using 
means, standard deviations, and ranges. Categorical variables, 
including marital status, academic level, and perceived difficulty 
in creating concept maps, were analyzed using inferential sta-
tistics to explore differences in SECMNE scores across groups. 
An independent samples t-test was conducted to compare 
SECMNE scores by marital status, while one-way analysis of 
variance was used for variables with more than two catego-
ries, such as academic level and difficulty level. Statistical sig-
nificance was set at p < .05. Efforts to minimize bias included 
standardized administration of surveys, reverse coding of nega-
tively worded items in the SECMNE instrument, and collection 
of data in small groups under facilitator supervision to ensure 
completeness. Missing data were minimal (<3.0%) and were 
addressed using case-wise deletion.

Results

The study utilized several tools to assess the students’ percep-
tions toward nursing concept mapping and evaluate the rela-
tionship between it and different aspects of nursing students’ 
learning preferences by exploring the different learning styles and 
evaluating the level of difficulty in using nursing concept map-
ping. The mean age of the students was 21.04 ± 1.13. Students 
had good academic achievement with a GPA of 4.25 ± 0.42. 
According to marital status, the majority (95.4%) of students 
were single. More than one-third (41.3%) of the students were in 
the sixth academic level, and more than a quarter of the students 
found creating concept maps to be hard. Ten percent found it 
easy, while more than half (54.6%) found it neither hard nor 
easy. Moreover, the average SECMNE score was 85.09 ± 17.51, 
indicating the high effectiveness of concept mapping in nursing 
education. The Cronbach’s α was 0.944, showing high internal 
consistency (Table 1). The confirmatory factor analysis showed 
three factors consistent with the measure developers’ findings.

There were significant differences between the SECMNE 
scores between students in different levels, p < .001. There 
were also statistically significant differences between those 
who found it difficult to create concept maps and between the 
rest of the groups p < .001. Higher scores indicate a positive 
perception of the use of concept maps (Table 1). There were 
positive significant correlations with the integration of a care 
plan, integration of information, and level of difficulty in cre-
ating the concept map, r = (.937, .970, and .362) respectively, 
p < .01 (Table 2). 

Nearly half of the students (46.0%) showed a high preference 
for visual learning, indicating a strong reliance on visual aids 
like diagrams and concept maps. A significant portion (43.1%) 
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reported a high preference for auditory learning, suggesting 
that lectures, discussions, and verbal instructions are effective 
for these students. Almost half (47.7%) showed a high prefer-
ence for reading/writing, indicating that written text, notes, and 
reading materials are valuable tools for their learning (Table 3). 
The high mean score (8.31) and 46.0% of students in the high 
group reflect a strong preference for kinesthetic learning, where 
hands-on activities, practical experience, and movement are 
most effective. Furthermore, the most common unimodal learn-
ing style was strong visual 16.1%, followed by strong kinesthetic 
12.1%. The most common multimodals among the students 
were AK is 4%, AVK is 4.6%, and VARK at 10.3% (Figure 1).

There was a significant correlation between the kinesthetic 
learning style and the level of difficulty in creating the con-
cept map (r = .160, p = .035). Correlations with other styles were 
not significant. A statistically significant correlation was found 
between the total SECMNE score and the visual learning style 
(r = .232, p = .002) (Table 4).

Discussion

This study demonstrates that concept mapping is an effective 
tool for nursing students, significantly aiding in the organiza-
tion and integration of clinical information. The findings suggest 

Table 1.
Demographic Characteristics and SECMNE Scores by Categorical Variables (N =174)

Variables N (%) SECMNE (Mean ± SD) Min-Max T/F p Cohen’s d

Age ​ 21.04 ± 1.13 19.00–25.00 4.34 .076 0.329

Average Grade Point Average (GPA) ​ 4.25 ± 0.42 3.00–4.94 3.65 .234 0.276

Marital status ​ ​ ​ ​ ​ ​

  Single 166 (95.4) 87.23 ± 17.76 ​ 10.93 .001 0.828

  Married 8 (4.6) 82.12 ± 20.33 ​

Academic level ​ ​ ​ ​ ​ ​

  Level 4 69 (39.7) 87.22 ± 19.29 ​ 0.78 .431 0.059

  Level 6 72 (41.3) 81.62 ± 16.35 ​

  Level 8 33 (19.0) 98.24 ± 12.03 ​

Level of difficulty in creating the 
concept map

​ ​ ​ ​ ​ ​

  Very easy 7 (4.0) 99.14 ± 11.83 ​ 8.11 .001 0.614

  Easy 19 (10.9) 97.47 ± 17.07 ​

  Neutral 95 (54.6) 88.72 ± 15.91 ​

  Hard 44 (25.3) 81.11 ± 16.74 ​

  Very hard 9 (5.2) 66.00 ± 23.25 ​

SECMNE = Scale for the Effectiveness of Concept Maps in Nursing Education; T/F = t-statistics, F-statistics.

Table 2.
Correlations Among SECMNE Total and Subscale Scores, and Concept Map Difficulty (N =174)

Nursing Concept Mapping SECMNE Subscales Total SECMNE Scores

Subscales Mean ± SD Min-Max (Spearman’s rho) ​

Integration of a care plan 32.32 ± 7.38 11–44 Correlation coefficient 0.937

Sig. (2-tailed) 0.001

Integration of information 46.21 ± 11.15 16–64 Correlation coefficient 0.97

Sig. (2-tailed) 0.001

Perception 6.56 ± 1.73 3–11 Correlation coefficient −0.2

Sig. (2-tailed) 0.008

Total score SECMNE 85.09 ± 17.51 32–117 ​

Level of difficulty in creating the concept map

Spearman’s rho Correlation coefficient 0.362

Sig. (2-tailed) 0.001

SECMNE = Scale for the Effectiveness of Concept Maps in Nursing Education.
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that concept mapping supports students in identifying complex 
patient needs, planning care, and critically analyzing patient 
data, resonating with past studies that underscore its role in 
enhancing clinical competencies and critical thinking (Abdallah 
et al., 2023; Tarım et al., 2022). The study observed significant 
positive correlations between the SECMNE total score and 
its key subscales: integration of a care plan and integration of 
information, which suggests that concept mapping facilitates a 
holistic approach to patient care.

The demographic profile of participants is an average age of 
21.04 years and a majority being single female students, reflect-
ing similar demographics observed in other nursing education 
studies, such as those conducted by Ashipala et  al. (2023) 
and El-Sayed et  al. (2023). This demographic insight is rele-
vant for educators, as it indicates that these findings may be 

generalizable to undergraduate nursing populations in similar 
academic settings.

In the present study, more than one-third of the participants 
were in their second and third years of study (fourth and sixth 
academic levels), and over one-quarter were approaching 
graduation. Compared to other studies, the sample included 
a broader range of academic levels. For example, the study by 
Ashipala et  al. (2023) focused on students in their first and 
second years, while another study Fawaz & Kavuran (2021) 
included only first-year nursing students. This variation in 
academic level may influence students’ learning experiences 
and engagement with concept mapping, which should be 
considered when interpreting and comparing findings across 
studies.

Based on the results of the current study, the participating stu-
dents had GPAs ranging from 3.00 to 4.94 out of 5.00, with 
a mean GPA of 4.25 ± 0.424. This indicates a generally high 
academic performance among the sample. In comparison, the 
findings of Fawaz & Kavuran (2021) reported GPA scores on a 
0 to 4.0 scale, where 65% of students had a cumulative GPA 
between 2.0 and 3.0, 20% had a GPA below 2.0, and only 15% 
had a GPA above 3.0. Despite differences in grading scales, 
this comparison suggests that the students in the study had 
relatively higher academic achievement than those in Fawaz & 
Kavuran (2021).

The present study illustrates that the mean of the SECMNE 
is 85.09 ± 17.51. This means that nursing students had posi-
tive opinions towards nursing concept mapping. This finding is 
consistent with the study that developed the SECMNE. It was 
found that the mean score of the SECMNE was 83.13 ± 17.05 
(Tarım et  al., 2022). It is also in line with Dirgar et  al. (2024) 
where they used the same tool and reported that the average 
score of the scale was 81.37 ± 18.15, indicating a similar percep-
tion of the nursing students on the effectiveness of concept 
mapping in nursing education.

Figure 1.
Distribution of Multimodal Student Learning Styles. V = Visual, A = Aural/Auditory, R = Read/Write, K = Kinesthetic.

Table 3.
Distribution of Students’ VARK Learning Styles (N = 174)

Items % Mean ± SD

Visual Low 72 41.4 5.78 ± 4.37

Medium 22 12.6

High 80 46

Auditory Low 53 30.5 6.30 ± 2.86

Medium 46 26.4

High 75 43.1

Reading/writing Low 59 33.9 4.70 ± 2.71

Medium 32 18.4

High 83 47.7

Kinesthetic Low 43 24.7 8.31 ± 4.96

Medium 51 29.3

High 80 46

VARK = visual, aural/auditory, read/write, kinesthetic.
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The current study revealed significant positive correlations at 
p < .01 between the SECMNE and the subscales integration 
of a care plan and the integration of information. On the other 
hand, there was a significant negative correlation between the 
SECMNE and the level of difficulty in creating it. As expected, 
students who found creating concept maps difficult had a lower 
perception of its effectiveness. This highlights the importance 
of one’s perception in learning and academic achievement.

The findings suggest that concept maps effectively enhance 
clinical success and interpret patient data. The map helps stu-
dents make sense of complex patient data and allows for a 
better understanding of the relationships between diseases. 
Concept maps also help to establish a cause-effect relationship 
between data, which allows for individualized care planning for 
patients. Concept mapping is a teaching method that should 
be used in nursing education, as it improves problem-solving 
skills for new problems that may arise in patient care. Overall, 
maps allow for a better understanding of the relationship of 
concepts by defining them on a cause-and-effect basis (Tarım 
et al., 2022).

The current results show that unimodal learning preference was 
the most prevalent, with a strong preference for the visual style, 
followed by kinesthetic. Among the multimodal preferences, 
the most common was the VARK quad model. This finding is 
consistent with a study conducted with students at a local uni-
versity, which showed that the majority of students (67.9%) 
preferred the visual learning style, and 51% preferred the active 
learning style. On the other hand, 37.5% preferred sequential 
learning as one of the most effective learning styles in nursing 
education (Alharbi et  al., 2017). These findings were inconsis-
tent with another study of medical students, which reported 
that 70% of the respondents preferred the multimodal learn-
ing style, with the remaining 30% having a unimodal style pref-
erence (Bin Eid et al., 2021; Aydın et al., 2015). Another study 
reported the most preferred unimodal styles were the aural and 
kinesthetic styles (Sethi et al., 2023).

The current study shows a significant correlation between 
students’ learning styles, specifically the visual learning style, 
and total SECMNE score (p = .002). However, there were no 

statistically significant differences observed concerning other 
VARK learning styles, namely, aural/auditory, read/write, and 
kinesthetic. The results confirmed findings of a study of the 
conceptual map with different effects on the students’ learn-
ing outcomes based on their VARK learning styles. A statistically 
significant effect was found on their learning in the intervention 
group compared to the control group. Regarding the other three 
learning styles, there were no documented statistically signifi-
cant differences between the groups (Amaniyan et al., 2020). 
Similarly, a study reported no meaningful differences across 
VARK groups, implying that concept mapping may be broadly 
applicable across learning preferences (Wong et al., 2020).

As mentioned earlier, this study observed that students who 
reported higher levels of difficulty in creating concept maps 
tended to perceive concept mapping to be not as effective. 
Specifically, students who rated concept mapping as “very 
hard” had significantly lower SECMNE scores (M = 66.00 ± 
23.26) compared to those who found it “very easy” (M = 99.14 
± 11.84), p < .001. This highlights the importance of address-
ing students’ initial challenges with concept mapping through 
structured training sessions, as the perceived difficulty can act 
as a barrier to its successful adoption and utility. This finding 
aligns with Bilik et al. (2020) who found that nursing students 
who received web-based concept mapping education exhib-
ited greater competency and confidence in their abilities to use 
concept maps effectively in clinical settings. Providing founda-
tional concept mapping workshops, therefore, could ease stu-
dents’ early difficulties and promote positive perceptions of its 
usefulness.

Study Limitations
A key strength of this study lies in its inclusion of a relatively 
diverse sample of undergraduate nursing students across vari-
ous academic levels, which enhances the depth and relevance 
of the findings. The use of a validated learning style framework 
(VARK), combined with academic performance indicators such 
as GPA, offers a comprehensive perspective on how concept 
mapping influences learning outcomes. Furthermore, by exam-
ining both unimodal and multimodal learning preferences, the 
study provides meaningful insights into how students with 
different learning styles engage with concept mapping as a 

Table 4.
Correlations of VARK Learning Styles, Concept Map Difficulty, and SECMNE (N = 174)

Spearman’s rho
The Level of Difficulty in Creating the 

Concept Map Cohen’s d, Effect Size
Total SECMNE 

Score

(V) Visual Correlation coefficient −.020 0.005 .232

Sig. (2-tailed) .792 .002

(A) Aural/auditory Correlation coefficient .081 0.0056 .003

Sig. (2-tailed) .290 .966

(R) Read/write Correlation coefficient −.013 0.00568 .031

Sig. (2-tailed) .867 .860

(K) Kinesthetic Correlation coefficient .160 0.00546 .117

Sig. (2-tailed) .035 .125

SECMNE = Scale for the Effectiveness of Concept Maps in Nursing Education.
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teaching strategy. The structured methodology and clearly 
defined outcome measures also contribute to the internal valid-
ity and reliability of the results. Overall, the findings suggest that 
concept mapping is an effective educational tool for improving 
learning outcomes among nursing students.

Although the study was conducted within a single institution 
and among a relatively homogeneous group, which may limit the 
generalizability of the results to other academic or cultural con-
texts, the insights remain valuable. This limitation underscores 
the need for future research across diverse educational settings 
to validate and expand upon these findings. By acknowledg-
ing the study’s scope, this research lays the groundwork for 
broader exploration of concept mapping’s effectiveness in var-
ied healthcare education environments.

Lastly, while concept mapping appears to be a promising strat-
egy for nursing education, its efficacy across different learning 
styles requires further examination. The findings suggest that 
auditory and kinesthetic learners may not experience the same 
levels of engagement and effectiveness from concept mapping 
as visual learners do. For instance, auditory learners’ experience 
might be enhanced if concept mapping sessions incorporate 
verbal explanations of mapped content. Kinesthetic learners 
might benefit from physically constructing maps using mov-
able components. Integrating these approaches may help miti-
gate the current limitations of concept mapping for non-visual 
learners and ensure it is an inclusive and effective learning tool 
for all nursing students.

From a teaching perspective, concept mapping is a usable class-
room-to-clinical tool that can be embedded into care planning 
and case-based learning to encourage structured reasoning and 
reflective practice. Its value is likely maximized when students 
are supported with step-by-step instructions, exemplars, and 
consistent feedback, especially early in training. Concept map-
ping can also function as a self-evaluation method by helping 
students identify missing links and misconceptions (Nuuyoma 
& Fillipus, 2020). Standardizing how concept mapping is taught 
and assessed may strengthen its impact and improve students’ 
learning experience.

Conclusion and Recommendations

The findings of this study support several key conclusions. 
There were significant positive correlations between the overall 
effectiveness of concept maps in nursing education and factors 
such as integration of care plans, integration of information, 
and students’ perceptions. Additionally, a significant correlation 
was found between the visual learning style and the SECMNE 
scores. However, no statistically significant associations were 
observed with other VARK learning preferences, including aural, 
read/write, and kinesthetic styles. Based on these results, it is 
recommended that nursing schools integrate concept mapping 
into their curricula as a strategy to enhance learning outcomes 
and support diverse student needs.

Based on the findings, it is recommended that nursing pro-
grams integrate concept mapping across the curriculum, par-
ticularly in courses requiring complex clinical reasoning such as 

care planning and pathophysiology, to enhance critical thinking 
and knowledge retention. Teaching strategies should be aligned 
with students’ learning preferences by utilizing tools like the 
VARK questionnaire to tailor learning activities such as concept 
mapping for specific learners. To ensure effective implementa-
tion, faculty should receive training on developing and evaluat-
ing concept maps, while students should be supported through 
workshops and progressive skill-building opportunities to 
reduce the perceived difficulty and improve their competency 
with this learning strategy.
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